A Clear, Short, yet Fu 
of all Circles af the Cele 
| reſtrial Globes, aid*vftheir | 
being the whole Dot#rine 
Sphere, and Hy otheſesto 
Phenomena 7f the. P. 
Mobile, 


To which 1s Added 4 

A Diſcovery of the Secrets pt” Nature 

-which are found in the. Mercuri, 
" Weather-Glaſs, &c, _ * 


* 


244 CA LSD 
A New Propoſal for Buoying up-a Sh 


of any Burden from the Hottom 
the Sea, «ee bed 


£ b, 1 = 
. v74x 
= 


'By GEORGE SINCL AR, lower Peat IE 
Phlyſophy:in the 'Colledge of GLA £60. 


Lebind” [5 4 Þ) 
" ar” i "Ty 


= — CC 


- Edinburgh, Prjvte 
Prins ro Miz 


a, Þ%. 1- 7 


- 


To gh & Righe Honoutable A 


MAONDSs. PRINCE, 
Lord Provoſt; | 


| Alkcarder Brand, Alexander Simpſev, 
| yu Morray, and *W _ Montgo« 


. aurers and remanent Members of the 
Honourable Senate, "of the Antierit 
"Cny of Edinburgh. | 


May it pleaſe your Lordſhip, 
«nd the Honourghle Senatty 


"T isneither Ambition; nor Tgnorance 
of your Worth and Merit, which 
J have inclin'd me, to prefix your 

| [ Names to the - Frontiſpiece of this 
Z mean Pamphlet, but the ſure experience 
Jl have of your encouraging all yertuous 
q { Attionsand Leatning. What Thave now 
} in Equity and Reaſon preſented, I bunt- 
{ bly deſire the.Honourable Senate, may 


; Baillics'; 'Fames: Nitolſon Dean 
| of Gild; Baward Marjorebanks The- 


F accept fayourably, I owe all I have,, 
| PAY i oy and 4 


® 


thoſe unvaluable. Atts.of your Bounty. 
© If there be,any, 1 am confident, it is | 


able to do more, none were found more 


| Yo 
*Tis I Widows Mite,” whichrT have | 
ſhelter'd under the Wings of your Pro- 3 
tetion. ' -If I ſhould. endeavour, but to þ 
recapitulat, what Sentiments- of your # 
Kindneſs Lhave fqund, both Time, and | 
my Memory: «would fail me. "Nanecan 7 
'that-there is any. Deſerving: in 7 
me, which. can be..proportionable- to | 


t00 too 7 to Oblige, When I was $ 


willing. IT endeavoured indeed, iccor- / 
ding to my Capacity; to,contribute 
Aſhiſtance for: promoving that great agg 
noble Deſign, which was actompliſh'd; * 
for which-rhe Generations to come, ſhall | 
call you Happy, whom you bave En- | 
riched z with Refreſhing-Streams © of | 
Cooling-Waters » more Advantagtous 
and. Ufefal to the City,than the Fruit of 
the Vite. I cannot ſatisfie all the Obli- | 
FU1Onsto by Wk: open me. The |} 
more |} 


th ne 
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es Be Ply, 
more I was-inclin'd'to. offer this Trifle, 
the more I was overcome with Reafong 
perſwading 'to the contrary,” But the 
uprightneſs of my Intention, to beau- 
F tify this trivial Subje&, with the Splen- | 
1 dor, and Glory of your Names, will 
# excuſe the faillings of my Underſtand- 
and | ing. I cannot remunerat the Kindneſs  ! 
can {4 of the Honourable Senate, better,than by 
: in 3 Hearty Prayer, that the L ORD. may | 
'to {| give you, the Spirit of Wiſdom, and 
ity. | Government, to Manage the Weighty 1 
t is © Afﬀairs of the City, and His Condud, © 
was | not only to Guide each one of you, in |} 
; his particular Calling, but all of you, 
to the endleſs Fruition of Immortal Life. 
wy 5 This I fervently wiſh, while I am 


Your Lordfhips and the Conncils, 
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zmch Obliged Servant, L | 


GEORGE SINCLAR. 
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BEADER- 


1x: Judge ” altogether needleſs to Prifcs 
[. 7y thing by way of Commendation to 
the > follinning Trafs. They will\( I 
7 hope ) commend themſelves, t0.the intell3- 
7 gent Reader. There is firſt, The Doftrine 
15 the Sphere, ſo compendiouſly ;d i down, 
' that nothing can either be Added, or $ Fg 
| traffed, It is the very Rudiments of Altros 
7 nomy azd Navigation, and of many other 
{ Mathematical Sciences. By the uſe 

i" the Globes, the - whole Dodrine of A 
7 Sphere may be eaſily comprehended, ever 
$7 the meaneſt Capacity. The ſecond-Trad, 

' 3s not ſo evident, becauſe more Phyſical, 
| and leſs Mathenntical, but perhaps as 
I fore. I bfve ſet down my own Thoughts 
y only, If any Man fhall offer to lakes the 
7 Phenomena better, 1 ſhall be glad. The 
1 third Trad is, anew Invention for Buoy- 
4 ing up of Ships from the Ground of po 


dent. to aver. 
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are, the EquinoCti 


the 4 Colures,- the Horizon, 


7 


Haximi, the Greateſt Circles 3 others 
alled Circuli Minores, thelefler Cir- 
"The Greateſt are,the Equino&al, 
the Zodiak, the two Colures, the Ho- 


than they are. 
Fhe leſſer Circles are, the two Tro- 


-- called ,becauſe there are found 1 in the 
greater ones. _ 

es The Circles of the Mate: 

ria] Sphere, while the. Primum Mobile 


is turning about, are either Parallel one 


-  to'another, Right, .or Oblique, that is, 
 to'ly crolly, 5 Parallel Circles, are 
the boo Polars, the two Tropicks, and 
the 'EquinoQial, which ly. niiddſe be. 


tween them, together with theie Equi- 


ique Circles are, os Zodiack, and 
yt & 


Du ny he are gre) Cireals 


n; and the Meridian; becauſe chere 
vt be-greater Circles in the S phere, 


icks, and the two Polars. They are - 


nota}, who live under the Poles. The . 


% ak 
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the Ao by tenſor of] its Diliaze As oth 
the fime to te reſt of the Circles, - The 
Circles called Right Circles,ate the two 
Colures, the Meridian, "and the ighe 
Hotizon,” becauſe they cat the qui- 


noQial at Right Angles. qui 
'be 


- Fhirdly, reles of the Sphere} 
are either Moveable,” or 'Tmmon feable, 
The 'Moveable Circles,” are theſe which 
are turned about with: the Spire, be be- 
ing eipht i ir” number,” to. wit qui 
notial; the Zodiack,- the Rive ainoatialt 
Colure; the Solſtice 'Colure, The Tro- 
pick of Cancer,the Tropick of Capricorm, 
the Polar Artick, and the Polar Anitar« 
tick. | The Circles Intmoveable, arcthe” 
Meridian,” and the Horizon fo called; 
becauſe while the S ere i - carrie( 


p _ Fr uit x I ds 
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He Eran, is one $2 the | | 
- greateſt Circles, of the Sphere ||| 
veable, and.eqtally diſtanx from the || 
.of the World It i calledinke of -j 
greateſt, that it may diſtiopniſh- 7 
Am the leler, /as-well from. thoſe, ! 
h; are fixed inthe Sphere, ai-from. / 
-which-we maſt imagine tgibein | | 
; 3 called Movable, that it:may | 
MHNg bed, — pry a ayrarey bf 3 


cher Immovable. Laſt 4 
p my diſtaie from the Poles of the. 1. 
Sphere }) it is. diſtinguiſhed from the {7 * 
Oblique, and-- Right Circles of the | 


'*It is called by Tivers Names. | For 
ſometimes 7 - 


[As 
} ox 

"y 

b; 


Omer ey: the pen rig Fe, ſome- 
TH k y raentiNG Middle; and greateſt of: the 
| Parallels. Er 

The Uſes and Offices I, the Fqui 
26 | Rial are'theſe. 1: It meaſureth the firſt 
re | Motion, . For this Circle, of all the: Cir- 
ze || cles'of the Sphere, under any Polition 
TH 1 whatſoever,moveth equally 0, Pao 
hi- || fore, . "it ought to be alſo th 


m/ mining the uantity of the Arial, 
In 'E and Natural Days. For this caulſe,--it 


y | 1s, rhatthe Degrees of the EquinoGtial, 
of -J (are called by "ſome, Tempora, Titnes. 
h J 2. It pointeth forth to us.in_ the Echp- 
& 3 tickzthe two EquinoGtial Points ; $1. 
is 3 Points, .in' which the EquinoQial, and 
"oo Eclptick cut one another, in the be- 
; ning of Aries and Libra, For when 
þ the. Sun cometh to theſe Points, the 
# DiFand'the Night are of equal, length | 
> | ove Allthe Earth, which fallech out on 
_ the'x0. 'or 11 of March, .and on the 13 
Ir # Gr x. of September, 4. That which 1s 
z Anomolous, and 16 ah in the * Ob- 
; B 3 lique 


4 


5" 


duced to a ſure Rule, by the help of 
the EquinoRtial, 4. It dividerh, .the | 
| «Sphere into two equal parts 5. the'one') b; 
called the North part, in - which is. the | 
Pole, nanied Polus Septentrionalis,, Bo- 
rew3, Or Articus : the other called the | 
South part, in which is the Pole, nam- | 
ed Polus Auſtralis, M eridionalis, or. An- | 
Farticus. 5. By this means, jt divideth 3 
the Zodiack into fix Signs, called Nor. * 
. thern Signs, and into other fix called / 
Southern Signs. 6, From the Equino- 
"Qtial are numbred the Declinations of © 
all, and whatſoever, Points in Heaven, } 
as well South as North. The Declina- | 
tion of any Point, or Star, is an Arch {| 
. of a Circle of Declination, - meaſured 3 
between the EquinoRial, and the faid $ 
Point, or Center of the ſaid Star, Cir- 
cles of Declinations, are of the Greateſt | 
Circles in the Sphere Movable, paſſing 
thorow the Poles of the World,and any | 
pour given. 7, Upon the Equino- 
EUtial, wereckon the Right Aſcenſion of | } 
any, or whatſoever Point in Heaven. 2 
Right 7 
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ne hers Circle of Delioaion, Which 
# thorow the point given. 8. Upon the 
3 | 7 fame EquinoQtial, we meaſure the'Qb- 
he F lique Aſcenſion, 'and Deſcenfion of a any, 
m- 7 point in Heaven whatſoever. Obliqt 
in- 1 Aſcenſion, is an Arch of the Equino- 
th 7 Qial, meaſured betweerrthe firſt Point . 
IT 7 of Aries, and that Point of the Equi- 
ed | nodal, "which riſeth in the fame. (On * 
o- |} ment of Time, with the Point given. 
of { Oblique Deſcenſion, is an Arch of the 
# Equind&ial meaſured between the Point 

5 foreſfaid, and that Point of the Equino-. 
ch ] &ial, which ſets in the ſame Moment of 
ed 3 Time, with the Point given. 9g. Upon 
id Jthe EquinoQial, we count and reckon 
r- Jthe Aſcenſional Difference, which is no. 
ft J thing elſe, but an Arch of the Equino- 
ng 3Qial, by which Right Aſcenſion differs 
1 | {from Oblique. 10. Upon the Equino- 
o- 1Rial,we meaſure the Rifing and Setting 
- z Amplitude. This Riff ing Pl Setting 
3 Amplitude, 1 1s nothing el e, butan ny 
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BE | o, or or the E quinattial, 
ard the Riſing or Setting ku any Star, || - 
or Point given. xt. Upon the Equi- || ac 
-notal, we. number the. Longitudes. of || 1 
Places, and upon the.ſame, we reckon ' 

eLatitudes of Places. The Longitude" 
ofa place, is an Arch of the EquinoQtal, 
meaſured between the firſt Meridian, 
and the Meridian of the Place. . .The 
atitude of a Place; is an Arch of the 
Meridian meaſured between the Equi- 
'. "nottial,and Zenith of the Place. 12. The 
Equino&ial is moſt uſeful for making of 
Sun-Dials- for there muſt be as many 
Hours upon the Plain, as there are 15 
Degrees in the Equino&ial, four and 
Tenty times nawbrecd, 
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CHAP. III. 
, Of the Zodiack, Se 


"He Zodiack, is one of the Great- 
eſt Cuccles of the Ls Mov- 
able, 


—_— 


able, an 


ally haunt. RT bait 

"The firſt: and. f Diſfcornos-afs 
added, as In the Definition of the© 
noctial. - The third, which is in the(s 
words ( under which the Planets : er- 
petually haunt ) dodiſtinguiſh the Z65. 
diack from. all other Circles. For'it 
may come to. paſs,--that, 'this 'or' that 
Planet, by his proper motion, may be 
under the Meridian, may be under:ſome 
Horary Circle, may tonch lightly: the 
Horizon, but that is not always, tiordg 
they always abide in the ſame Situation; 
but their ſtay is perpetual under 'the 
Zodiack. : And becauſe: the Planets 
wander in the Heavens, ona obliqus, 
therefore this Circle is made obh 
and ſeing un this obliquity, they make 
digreſhon, from this >" to that fide; © 
and"from that to this, therefore 'Aftro- 4 
nomers have granted to this Circle Lati-. - -: 
tude, whereby alſo it may be differenced 
from all other Circles, none of hee | 
ever claimed Latitude. . 

The Zodiack is divided, firſt in -reth- 


tion 


oftheSphere, Moveable, under which, 


ied in Greek Dodehaetemoria. 
one of theſe twelve, are fabdivided in- 


ous, Capiterine, Capricornns, Aquarins, 


nal Pins, twwook the EquinoQial, and 
two Solftice Points, it hath pleaſed 


'Zodiack, s one of the Greateſt Circles | 


the San from Weſt to Eat moves per. | 


To, This Line, as Hkewiſe the | 
r divided according to Lon- | 
gnade into twelve Parts, which are calt- | 


Every 


ac ea A & (HI s ww = =g wars L - 


; parts, fo that the whole Zodiack | 

or och 360" Degrees, Theſe twelve | 
Diviſions are called Aries, Taxrus, Ge- | 
ann#, Cancer, Leo, Virgo, Librz, Scor- | 


Piſces. Bur ſeing there are four Cardi- | 


by to make the bepinning 2 | | 
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of the odiack, 
wo ſtiva), Autumnal, 
"he Vernaf are Aries, 
ini.” The Eftival,are Cancer, 
E ©” Aikodnat " are Libra, 
ps, Sagittaring. And the Hiber- 
nal, are Capricornns, Aquarins, Piſces. 
' Fourthly, The Signs ate either Car- 
Swat Middle, or Fixed, or Common, 
or Two-bodied. The Cardinal Si ons, 
are” Aries, Cancer, Libra, Caries}. J 
ſo called, becauſe their beginnings are 
the very Cardinal Points, The Middle 
or Fixed Signs, are Tamas, Leo, Scor- 
pins, Aquarius. They are called Mid- 
dle or Fixed, becauſe they keep the 
Middle place 'berween the Cardinal and 
Common Signs. They are Fixed, be- 
cauſe when the Sun 1s in them, we have 
a perfet temperament of the Air,agree- 
Ing to the given Quadrant of the, Hea- 
vens, As when the Sun is ih Tavr», 
we 


Yings, optarier, and Poſer 3, becaiaſe! 
each one of them, bath two Bodiea ns 
decd.”-i}:Fof Gemini are: two Twins) 
Virgo tiach atrEar of: Corn 4n  hettHand. . 
Sagittafina is madeiap:of -Mjar, and a” 
er- | Horſe. And laftly, The Fj 5 are” 
double. ;T hey are called C be- 
cauſe, Aſtrologers find, :that they-pagti-: 
cjpate.of«he nies both of the Fixed: 
$9, andthe Cardinal which follow." . 

Filthly;-The Signs are divided ang; 
four:T riphecitics, wich: :are .calllcdaily- 
 Aſtralogets Trigovs; #The firſtix scalled 
the Fiety-Trigon, whigh:contains: Aries, | 
Lev, and Sagittarivs.- The ſecond is the 

Earthy;-which contains, Tawrus, Virgo, 
and Capricorn. The third is the Aerial, 
whichi-contains, Gemini, Libra,- and: 
4 riws.” The fourth is the Watery;: 
ich oreains Cancer, —_—_— And 

It 


ww 


198 years: and 236: 
make a Tranfit into 


Gin che Terrefirial Globe we 6 


4 = "oY Thenthe irs ay nn to be” 10 
| j "which dre indeed out of the 


Zodiack. In this Feds, the Planets, 
whict- wander fromthe Ecliptick, | are 
ſaid-ro be in the zionof Arres, and Tan 

, &ccs © Thirdly, Any: thing: is faid 
ign, Which is included, in 
parts, -which ariſc 


ſame Poles.-* Ter this ſenſey any Star, as 
well fixed, as wandring, or -new ap- 
pearing, / as a Comet, are faid to be in 
the Sip! 
_obliquiry of the Feliptick, is the cauſe 
© of the inequality of days.: for ſeing it 
moves unequally, and not evenly, the 
Sun, which isthe true Parent of Time, 
muſt of neceſlity make the days unequal, 


the 


oo” = Aviſieh of the whole Heavens, | 
paſſing thorow the beginnings" of the | 
Dodskatemoria, ox the Poles of the E- | 
. Cliptick 5 they being. ſhe-great Circles, 
vehich mutually cat one anethery in the 


n of Aries, - Tahru, &c, 4. The 


5+ The Year, the-Month,' and the four 
Scaſpns of the Year, are determined by 


Ii 
Te 
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the Ecliptick. 6. When the Sun and 
Moon, arc both of them in the Eclip- 
riek;of neceftity there muſt be Eclipſes; 
and for this' cauſe, it is' called the E- 
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* cliptick. 7: How much is the obliqui» 
 ty'of the Ecliptick, ſo much is the di= 


ſtance, between the Poles of the World, 
and the Poles of the Ecliptick : ſomuch 
alfo 'is-the diſtance, between the Equi- 
noRial, and either of the Tropicks, 


——_— 
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CHAP. IV, 
| Of the Colures, 
"g*He Colyres are nothing elſe, ha 


Circles of Declination, defined 
above, in the' ſecond Chapter of the E- 


| quinoGtial, They are called Colures 


from two Greek words, Kolos,or Kolo- 
bos, Mancus, maimed or defeQive, and 
Oura,'Canda, a Tail, becauſe 1n anob« 
ique Sphere, they have ſome part uns 
by as if they were maitned, or want 


ting. But all the reſt of the Circles of 
Us 2G the 


32 ©'The Doctrine 
the Sphere, while it is going about, 
may be ſeen : but the Colures, bave al- 
ways ſome of their parts towards either 
of the two Poles, lying hid, and un- 
ſeen, There are only two of them, 
Which uſe to be placed 1n the Sphere, 
one whereof 1s called the Solſtice Co- 
lure, the other the Equinoctial Colure; 
The EquinoGial Colure, is one of the 


oreateſt Circles of the Sphere, Movable, |S 
failing thorow the Poles of the Sphere, | 


and the EquinodGtial Points, the firſt of | 


Aries, and the firſt of Libra, which are 


able,the Colures are differenced ; Firſt, 


From the Meridian 3 Secondly, From fr 
the Right Horizon 5 And thirdly, From | 


the Horary Circles, with all which,. by 
one turning about of the Sphere, they 


are twice united, But in this they dif- 


fer, that thoſe do not move, but theſe 
follow the motion of the Primum Mo. 
bile, The Solſtice Colure, is one of 


the greateſt Circles of the Sphere, mov- 


able, drawn thorow the Poles of the 
Sphere, and the two Solſtice Points, by 
Th which 


Ile 
called Cardinal, By the word mov- 


0- 
re; 
he 
le, 
Te, 


of | 


which difference, they. are diflinguiſh- 


ed from other Colures. | 
The -tifes of all the Colures in! "com- 
mon are theſe, Firſt, 'We reckon * 'up- 
on them; the Dechinations. of all the 
Points of the Heavens whatſoever. 
2. They terminate and bound the Right 
Aſcenſjons, 3. They are like untg. 4 
Right Horizon, and 4 Meridian in an 
phere, whether Right, Oblique,, or 
aralleL | 
The Uſes of the Colures,. whit" are 


are [ſet down in the Sphere, are theſe in 
»v- [common 1. Withont them, the Paral- 
(t, [le] Circles in the Miatertal Sptitre catt- 


om [not'Rand, -' 2. By their rtwitud; 
om lone another, they "lev the Pole 


—_ * £v 


Sphere.” '3, They diyide the Apa 
mto four Quadrants.* 

The peculiar Utes of the EquinoRial 
Colure'/are theſe. 1. It'demonſtrats to us. 
the -Equinodtial Points, by: its mirual 
Section, with the Ecliptick 5 in Which 


Pornts when the Sun is exiſting, there 


is an Univerſal Equinox overthewhole 
Earth. 2, It it divides the Ecliptick 
& 2+: - _ _ mewn 
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into two ha}fs,the/anc called:the North 


paxt, the other. the. :South part. 3. ft; 
diſtinguiſhes the Signs, 10 which when 


the Sun 3s exiſting, the Days are longer]: 


than the: Nights, from thoſe Signs, in 
which. when the. Sun is exiſting, thejj 
Nights are longer than the Days, 


3:38 "F L 


wi ] 
. The. proper Les of the Solſtice Co- 
lpre are, ..z. -[t demopſtrats to us the two! 
Salltice Points, 40 which when the Sunf 
Is ling, he is. either, neareſt to ou 
Zenith, for furtheſt removed from ith 
2, Upan. this Colure, 'we reckon: the 
Suns greateſt Declination,or the greateſt 
Qbljquity. of the Ecliptick, which is 
fannd. to. be this day twenty, three De 
grees, and thirty;Manuts. -3. It divides 
L Zodjack into, two halts. the. one 
-Afcending; the other Deſcending 
tdiftinguiſheth the Signs, in which 
when the Sun is exiſting, the Days be- 
come 1 ger, and the Nights become 
ſhorter, .tfrom thoſe. Signs, in which 
when the Sun-is exiſting, the Nights; 
become longer, and the Days becotng 
ſhorter. 5, In this Circle, are the twc 
X Poles 
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orth of the Sphere, aps 
;- It]PGlts of the Ecliprick;as waty Degfees, 
thenldiftant from the Poles of the World, 
Ngerias the greateſt obliquity of the Ecliprick 
3, INlcoritains: 6. Upon this Colure, . the 
_the|[.atitudes of the Zones are determined, 
[For berween the Tropicks, is contained 
Co-the breadth of the Torrid Zone, be. 
tWOkween the Tropicks,, and the neareſt 
SUNÞPolar Circles, are contained the two 
) ourſTemperate Zones, and the other two 
D itdremaining Arches of this Circle,  con- 
| theyain the breadth' of the two Frigid, or 
AtEliCold Zones. 
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ding! Of the Horizon. 

vhicht | 7; 
s be+ He Horizon, is one of the greateſt- 
Come Circles of the- Sphere; Immov. 


yhichkble, ard equally diſtant from the Ver- 
Vghtgical Point,. It is called [mmovable,that 
colmar may be differenced from the relt of the 
> IWOMovable Circles ; but eſpecially, Firit, 
PoleF rom their EquincCtial, who live under 

; C2 the 


"The Doctrine 

the Poles. Secondly, From their Eclip- 
tick, whoſe Zenith 1s placed in the, Po- 
lar Circles - for their Ecliptick every 
day 1s twice united with their Horizon, 
but without delay. Thirdly, From 
their. Circles of Declination, or their 
Colures, who live under the Line : for 
there, the forementioned Circles, and 
the Horizon, are twice, by every Re- 
volution of the Sphere, united - but 
the Circles of Declination follow the 
Motion of the Primmum Mobile, but ihe 
Horizon ſtands Immovable, "The Ho-| 
rizon 1s ſaid indeed to be Immovable, 
but not Unchangable, for there are as 
many Horizons, as there are Vertical 
Points 3 and while we change our Ver-| 
tical Point, of neceſſity we change our 
Horizon alſo, | 

Two ways is the Horizon divided. 
Firſt, In relation to the Equinoctial, 
which 1s called a Right Horizon, ar 
Oblique Horizon, and a Paraltel Hori 
zon. The Right Horizon, ts fo called 
becauſe it cuts the EquinoGtial at Righ 
Angles. It is called Oblique, becaulq 


| 


5 


.clip- 
Pos 
very 
1Zzon,j< 
From 
their 
* for 
_and 
 Re- 

but 
the 
t the 
 Ho- 
able, 


off he £ — Þpher er m 


it cuts the Equinoial at od An” 
gles, And it 18 called a Parallel Hori” 
Zon, when it lies Parallel to the Plain 
of the EquinoQtal, or rather when it 
is united, with the Equino@ial. And 
according to this Relation, it hath to 
the Equinoctial, the Sphere it ſelf,hath 
obtained the ſame Diviſion. 

' Secondly, The Hortzon is either Ra- 
tional, or Senſible. The Rational Ho: 
rizon, is defired above, and is under- 
ſtood to divide the whole World, or 
Sphere of the World into two equal 
parts, the firſt whereof is called the 
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rtical 
Ver* 
2 our, 


ided, 
ial, 

*AT 
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caulſd 


uppermoſt Hemiſphere, the ſecond the 
nethermoſt Hemiſphere, It is called 
Rational, becauſe tho we cannot ſee 
the whole World, or the exa& half of 


{it, yet Reaſon tell us, by the Riſing and 


Setting of the Sun, Moon, and Stars, 
that the inferior part of the World, is 
equal to the ſuperior part, The Sen- 
| fible Horizon, is nothing elſe, but fo 
much of the Earth, as.-a man, by tur0- 
ing his eye once, doth bchold round 
about him, 

The 
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The Uſes of the: Horizon are theſe. | 


Firſt, it divides that part of the Hea- 
vens, which is ſeen, from the other 


which 1s not ſeen,the Su perior part from þ. 


the Inferior part. 2. Thorow the Poles 


of the Horizon the Meridian ought to þ 
paſs - therefore the Deſcription of the | 
Meridians depend from the Horizon, | 
3- By the Situation of the Horizon, we | 
know whether it be a Right Sphere, Ob- þ 
lique Sphere, or a Parallel Sphere. h 
4. In the Horizon, the Riſing or Set- þ 


ting of the Stars are obſerved. © 5. The 


Horizon ſheweth, what Degree of the | 
Ecliptick, what part alſo of the Equi- þ 
noctial, or what Degree, with any gt- 
ven point of the Heaven rifeth or ſet- | 
teth. 6. It boundeth and terminats the | 
Aſcenſional Difference. 7. Upon the 


Horizon is numbred, the Riling or 
Setting Amplitude, of any point ia the 
Heaven. . 8. It demonſtrats, and ſhew- 
eth the Cauſe and Reaſon of the equa- 
lity of Days and Nights in a Right 
Sphere, and of the unequality of the 
rn in an Oblique Sphere, For the 
7 +7 -. FHormon 
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Jorizon in a Right Sphere cutteth all 
he Circles of the Natural Day equally, 
put unequally in an Oblique Sphere, 
>. From the Horizon . we: number the 

orning-Twilight : for when the Sun 
6 diſtant, in ſome Vertical Citcle fT'or 
9 Degreees from the Horizon, fo hit 


rom that Moment, 


be approach nedrer 


nd nearer unto it,then-begins the More 
ing-Twilight. But rhe Evening: Twi- 
jgtit ends, when the Sur after his Set- 
ng; comes to that 18 or. 19, Degree 


reſaid 3 for then 


doth the Ligtit earn 


to Darkneſs. 10. Fromthe Hortzon:; 


e number the Elevation of the Pole: 


Ind Equino@iaA). 
ton are numbred 


Ir, From the Hott 
various and divers 


tinds of Hours,as the Ttalick,and' Few 
Nocturnal Hours from the Weſt part of 
the Horizon - but the Babyloniſh Hours, 
ad the Jewiſh unequal Diurnal Hours, 


om the Ealt part. 


1 


| 
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CHAP. 


Of the Meridian. 


He Meridian is-one of the areatbfi 
Circles in the Sphere, paſſing 
thurow the Poles of the World, and 
the Poles of the Hort1zon. By the 
words, thorow the Poles of the Horizon, 
it is diſtinguiſhed from the Horary Cir- 
cles, of which none but it ſelf, paſſes 
thorow the Poles of the Horizons It 
has acquired divers and ſundry Names, 
by reaſon of its manifold uſes, by Aſtro- 
logers, which are not fit to repeat now. 
What was ſaid above concerning the 
Colaures, and Circles of Declination, to 
wit, that they are in number equal to 
the Vertical Points, che_ſame may bef 
ſaid of the Meridian, Gow” 28 many of 
chem may be imagined, as there areſ 
Vertical Points, which are infinite, pro- 
viding a man travel from Eaſt to Weſt | 
for if a man go from North to South, 
or 


_— jor from Sortth to:No 


t 
p 


' [has Meridian, 


ateſt 
fling 
and 
the 
[Z0N, 
Cir- 
alles 

It 
mes, 
[tro- 
IOW. 
the 
, tO 
1] to 
7 be 
7 of 
are 
Pro- 
elt : 
uth, 


Or 


travels round” 
about 'the World, wichout variation of 
| The Braſen Meridian: in 
he Celeſtial, or Terreſtrial Globe, ſup- 
plyes the office of them all, which are 
innumerable. But in Geographical: Ta- 
bles, and Mapps, Geographers uſe to 
Extend one Meridian, thorow two, and 
two oppoſite Degrees of the Equinoctial, 
for finding out, the more ealily the La- 
titudes of Places. Of all theſe Meridiang 
there is a common beginning ſetled 1n 
the Fortunate, or Canary [ſlands, be» 
cauſe the Antient Geographers deemed 
thoſe Iſlands to'be the Weſtmoſt part of 
the World, and therefore they fixed 
their firſt March-ſtone there, whence 
they begin to reckon. But the later 
Geographers, have removed this March- 
ſtone 10 Degrees more Weſterly, and 
have made the common beginning of 
the Meridian to paſs thorow' one of the 
INands called Oſores, whence they be- 
gin to reckon from Welt to Eaſt, imt- 
tating the order of the 12 Signs, 4 

The uſcs of the Meridian are theks WE 
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28  ' The Doctrine 
I. It diftiriguiſheth the Eaſtern part, 
of the World, froth the Welterh part, | 
the Anterior, pirt, from the Potterior|! 
pitt., 2. [rlets us know the'Solith part'] 
of the World, and the North part. | 
For when the Sun's in the Meridian, | 

M48 +» OOMLY wi) 1034 116-0131. Av ite. # 
then 1s Vitd-day, afid when the Sun is | « 

| 


4 


Mm the Northern patt, of the Meridian, 
then, is' Mid-night. 3. It divides the 
NoGurnal and Diurnal Time into two 
halfs: - that is, when the Sun is come 
to the Meridian iti our Hemiſphere, as | 
much of the day, is paſt, as what is to || 
4 come : and when the Sun 1s come to | 
A | the Northern part of the Meridian, as | 
Wl | much of the Night is paſt, as what is to || 
Il! come. 4» The Meridian ſupplies in | 

| 


every Oblique Sphere the place of the 
Right Horizon : therefore; as the Stars 
 doalcend above the Right Horizon, ſo 
taey paſs over the Meridian, and thoſe | 
'ranfitions are called the Right Aſcen- 
fions of the Middlis Heaven. 5. From 
the Meridian, Aſtronomers begin their 
Time. 6. In the Meridian, we find 
out” the Zenith 5 therefore when the 
Stars | 


k FW”. 
Y you Ls as ih. a. 


of the Sphe 


Stars coms to it, they ate either highs 
.| eſF above the Honizan,"and are ſaidby 
| Afralggers to culmmate, or they ;are 


| p.che loved: and:oppplice. pirt,-of it, 


which -is-the Nadir. -: 17..,In- the Meri- 


by [vo we $nd-out the.diltances between 


the Tropicks, and;the whole Obliquity 
of the Ecliptick. 8, Upan:the Meri- 


| dian, wenumber.the. Latitude of Places 
4 upon the Earth, and likewiſe the, Ele- 
| vation of - the Pale, avd Equinpgial. 
| The 


Elevation of-the Pole, is defined; 
an Arch of the Meridian, mealuredbe- 


tween qr Horizan, and: ;the;.apparent 
Pole of the World; which:may befaund 


| qQut, afterthe tollownng manner, :;Qbs= 


ſerve the greateſt andi:lealt Altitade 
of. any+ of the Stars;; # which: da;not 
ſet. Subtract the leaſt- Altitade from 
the greateſt, and dividethe difference. 
This difference being 'ſubtrafted fron 
the greateſt Elevation, or addedsto:the 
leaſt, gives the true height of the -Pole, 
December 17. 1669, iI:obſerved: with' a 
large. Quadrant, balf:g a Clock at-night, 


| the foremolt Guardeſtar, when-it: was 
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1n-- je Meridian,” and loweſt; to have 
41*Degrees, 22 Minuts of ' Altitude. 
-Andon January 7.1670, at 7 a Clock 
in the Morning,"I found it, when it was 
in-the' Meridian, and heigheſt, to have 
70: Degrees, 27 Minuts, I fubtrat 4x 
Degrees, '22 Minuts, from 7o Degrees, 
27: Minas, and: the difference is 29. De- 
grees, Z\' Minuts, Divide-this, and you 
have' 14 Degrees, 32 Minuts,” and- 20 
Seconds, This being added'to 4x De- 
orces,” 22" Minuts, gives yow 55 Dc- 
rees,{"'54- Mituts, ':30 Seconds. | - Or 


Seconds, front 7p Degrees, 127 Minurs, 


ubrrat 14 Degrees, 32 Minuts, 'and 30 


and there remains''s 5. Degrees, 54 Mi [a 


nats;-.and 3o' Seconds, for oar height 
of the Pole at Edinburgh, 9: The Me- 
ridiansido terminate, and bound the 
Eonpitudes. of Places, as well in the 
Terreſtrial Globe, as in the Mapps,and 
Cards =projected'1n Plano, 10, The 


Meridians do terminate, and bound the | 


Breadths and Latitudes of the: Zones, 
and alſo of the. Climats. Tn. 


out in the Meridian, the Awtipodes, the 
CHAP. 


Anteci, and Periect. 


We find | 
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Was 
ave : Of the Tropicks. 


EES, i np Tropicks are letler Movable 
De- Circles; of the Sphere, deſcribed 
you from the Solſticial Points, by the mo- 
30 [ion of the Primum Mobile. They:are 
De- falled Leſſer, becauſe there are in the 
De- þÞphere Greater Circles, than they are. 
Or hey are called Movable, that they may 
 3o þe diſtinguiſhed chiefly, from the Paral- 
uts, ſels of their Horizon { called Almicans 
Mi- ars ), who live under the Poles 3 and 
ght from the antient Polars of- thoſe,” who 
Me- five under the Polars,, with whom-:the 
the Cropicks are,;equal to thoſe Circles; 
the ſphich comprehend the Stars, whichnes 
and per come above the Horizon, norever 
The po under it. 

the | They are two in number, to wit, thi 
nes, ropick of Cancer, and the Tropick of 
find Lapricory, The Tropick of Camcer, 1s 
the þ leſſer movable Circle, delcribed from 
\ Po] the 
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32 The. Doctrine 
he Surnmer*$6Mitial- Point of the Eclip 
tick, by the motion of the Primanm Mc 
bile. The Tropick of Capricorn, is 
leſſer movable' Circle, deſcribed fror 
the Winter-Solſtitial- Point of the Eclip 
tick, by the motion of'the' Primmm M 
biles | 

' The uſes of the Tropicks are theſfd 
2, They demonſtrate to us, in the* 
eliptick, the two Tropical or Solſtic 
Points, to wit, the beginning of 'Cai 
cer, and the beginning .of Capricor 
2: "They terminate and bound, the Sun 
greateſt Declination, and conſequent!] 
the greateſt Obliquity' of the Ecliptick] 
3.:'When the Sun comes to either of th( 
two Tropicks, he is either neareſt tq 
our Vertical-Point, or fartheft removed 
fromit, 4. In an ObliqueiSphere,they 
ly Parallel to the longeſt,” and ſhorteſ 
Day. 5, Between the Tropicks, i 
comprehended the Torrid'Zone, as wel 
in the Heavens, as in the Earth : and b 
the fame Tropicks, the Torrid:Zone 
is:divided from the Temperate Zones. 
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of the Polar, 


'f 


He Polars are Iefſer Circliis of ie | 


30} 


; Sphere, movable, deſcribed from 
El the Poles of the Ecliptick, by the mo- 
tion 'of 'the Primmm Mobile, .' For this 
(cauſe, they are called the Polar Circles. 
| They are two in number, - the Polar 
+JArtick, -and the Polar Antartick.'-: The 
Polar Artick is -a lefler Circle of the 
Sphere, movable, - deſcribed: from the 
North Pole of the Ecliptick, by the Mo» 
tion of the Primum Mobile, | The Po-. 
lar Antartick, is a leſſer Circle' of the 
ISphere, --movable; - deſcribed fromthe 
{youth Pole of the Ecliptick, by the 
notion of the Prizmm Mobile, * 
+ They let us ſee firſt, the Poles of che | 
Zodiack,and they meaſure their diſtance. 
from the Poles of the World, 2. XP 
lbound the Temperat Zones, and* 
A p{rats them from the - Zones, which. 
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are Cs = incloſed by their cir-þ 
cumferences. . Tt is to be obſerved, that 
the antient Aſtronomers, Proclus, Cleo-| 
medes, arid the reſt, had not the ſame 
deſcription of the Polars, which wd 
have. For the Antients, did not de 
feribe them,zs paſling thorow the-Poleg 


.of the Ecliptick, bys thorow the gomr} 
ton Seftions of the Meridian, and He 


rizon, £quidiſtant to the EquinoQial 4 
and therefore, ſo much was their diþ 
ſtance from $he Poles of the World, a: 
the height of the Pole was above the 
Horjzon; And by this means, wherg 
ar 1 1s n0 Gn of the Pole, as inf 
ght Sphere, there axe no Polarsþ 
= from thence, they are more, anc 
more gradually-augmenteg, and enlargy 
£d, according to the increment of the 
Poles Elevation, 
The uſes of the Polars, according tof 
the Antients, are theſe, 1. They com 
prehend the Arch of the Elevation of 
the Pole, 2. Of all the Parallels of the 
EquinoQial, which are always ſeen 2 
oy the Horizon, they are the greatelth 
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Cit nd of all the Parallels of the Equino- 
thatRial, which ly hid under the Horizon, 
Cleo-ſhey are the greateſt alſo, But contra- 
ſamejwiſe, of all the Parallels of the Equi- 
| Wehodtial, which ariſe and ſet in twenty 
_ detour Hours, they are the leaſt. Theres 
Polefore ( 3.) the foreſdid Polars, compre- 
go#hend within.their Compaſs,. and Circle, 
HoJjhe whole Stars and Points of Heaven, 
ial vhich are always in ſight, and do net 
ir difet. Hence, there ariſeth a threefold 
d, 2YiftinQtion of the Stars;... 1, There are 
e theme, which have a perpetual Day, and. 
vherquever ſet; or fall under the Horizon, to 
as Mvit, , thoſe which are comprehended 
alars-vichin the Circle of the Polar Artick. 
, ancþ, There are others, which have a per-. 
largpetual Night, which never riſe, 'or come 
{ thehp above the Horizon, to wit all thoſe, 


vbich are included wichin the Cirde of 

wg tothe Polar Antartick. There are(3.)o- 
comJhers which both riſe and fet in four, 
2 ond twenty Hours, to wit thoſe, which. 
of thquther on.chis fide,. or that fide of the 
en 2ÞTquinoCtial, tend towards .and- come 
ateltheareſt to the foreſaid Polars. : ., - - _ 
and D 2 CHAP, 3s 
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CHAP. IX: 


Concerning other Circles of the Sphere | 
both greater and leſfr, which cannot | 
be. conveniently arawn upon it, 


( Efide the Circles of the Sphere hi 
( therto explained, there are yet inf 
3 numerable more, both of the greateſl 
{ and lefler fort, which Aftronomers hav 
z Excogitated for attaining a more perfeq. 
knowledge of the Heaven!y Motzong 
> | I, There are of the greateſt ſort Vertif 
| cals, which paſs thorow every point q 
the Horizon, cutting one another therg| 
- which by the Arabiazs are called Azf 
muths. 2.- There are the Horary Ci 
' cles, which divide the Heavens, int 
four and twenty parts, which are q 
three ſorts. For either they have thefſ 
beginning in the Meridian, and paſj 
h thorow the Poles of the World, or the, 
have their beginning in the Eaſt: « 
Welt- "_ of the Horizon, by whic 
| meal 
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of the Sphere, 37 | | 


{means they touch lightly, the two Cir- 


cles lying parallel to the Equinottial, of 
which 'one is the greateſt of all, which 
are always ſeen 2bove the Horizon, the 
other the greateſt of all, which are not 


| Ffeen above the Horizon : or laſtly,they 


lave their beginning in the Horizon, 
but neither go thorow the Poles, of the 


-4 World, nor go near to the foreſaid Pa- 


rallels, but divide all the Segments of 


jthe Parallels, which are above or be-. 
flow the Horizon, into twelve equal 


parts. 3. Fhere are Circles of Decl1- 


{ nation, which paſs thorow the Poles of 
4 the World,and every point of the Equit- 


noctial. There are 4. Circles of Lati- 


j tude, which paſs thorow the Poles of 


the Fcliptick, and every one of - his 


4 Degrees. 


The leffer Circles are infinite alſo ; ; 
for there is no great Circle, which hath 
not his own Parallels. As firft the Ho- 
rizon, which hath Circles of Altitude, 
called by the Arabians Almicanthars, 
'The Equinoctial, hath 1ts own Parallels, 
to wit, deſcribed by the Primnm Mos 
D 3 bile *. 
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bile, from all, and whatſoever Points | 
are in the Heavens, So hath the Zo- 


diack his Parallels, deſcribed about the 


Poles of the Ecliptick, which Parallels | 


every Star, or point of the Heavens, ac- 


coreing to the proper motion of the} 


eight Sphere, do deſcribe, and ' many 


more are there invented ' by Aftrono-f 


mers for Aftronomical uſes, 
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Of the Lones, 
O the Dottrine of the Sphere, is| 


| commonly anncxed the Geogra-} 
phical Traftat of the Zones. The Zones] 
therefore are nothing e}fe, but as much} 
bounds, of the Heaven,or of the Earth, | 


as 1s comprehended between both the] 
Tropicks, or between either of the two 

Tropicks, ahd the next Polar, or be-} 
eween either of the two Polars, and} 
= neighbouring Pole, Therefore the! 
Zones,| 


M. 


| Heavens, | 
| one Torrid, two Temperate, and two 
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ftrial. The Cekeſtial Zones, Are bound- 


| ed by themſelves, and their own Circles 
| 1 the Heavens. 


| The Terreſtrial Zones, 
ly direQly under the ſame places of the 
They are five in number; 


Frigid. The Torrid Zone, 1s thatſpace 


| of the Heavens, or the Earth, compre- 
{| hended between - the two Tropicks, 
| This is divided into two parts,of-which 
| one is "called the Northern, the other 
| the Southern part. 
| becaufe here, the Rays of the Sun are 
{ more perpendicular, and ſo hotter, that 
| the Inhabitants are in a manner fcorch- 
| ed, and burnt up with Heat, *--Fhe 
| Temperate Zones, are that ſpace of the 
j Heavens, or of the Earth, comprehend- 
7 ed between either of the two 
1 and the neighbouring Polars : and that 
5 which is included, between the Tropick 


[t is called Totrid, 


ropicks, 


of Cancer, and the Polar ArticKk; is eal- 


1led the Temperate Northern Zone, 
{ wherein are contained, all Exrope al- 
{ moſt, and agreat part of Aſ#e, and alſo 


a part 
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1 Zones, are ether Celeftial, or Terre 


iyes end and Greenland, but in the? 


$0 ."TheDoctrine 
a part of; America.” } But that; -which '15]$ 
included berween the Tropick'of Capri-|h 
corn, "and the Antartick- Polar, is calted| 
the "Southern Temperate: Zone.! . This 
contams more Sea,and-lef>Land.” :;F hey 
areicalled. Temperate, becauſe the Rays 
of. the Sung. being , more oblique; there 
15 not; ſuch:-a-refication of Hear, .but-of- 
fer a, moſt commodious Dwelliis to the 
Inhabitants. -- The Frigid Zones, are 
that ſpace of the Heavens, -afd: of the 
Earth, :comprehended- between either 
of the' Polars, ; and the neighbourirg 
Pole of the World. And that bounds, 
which-1s included between the Polar 
Articks; and the North Pole, is called 
the .Noxrthern Frigid-Zone : and that] 
bounds which is included, between. the| 
Polar Antartick, and the South Pole;| 
1s called, ,the Southern Frigid Zone.} 
They are called- Frigid, - becauſe the} 
Rays of the Sun are —_ Oblique, and! 
are abſent almoſt half a Year ;- fo that} 
all things become-rigid and (tiff, with} 
Froſt, Yce, and Snow: In this Zone, | 
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The:Inhabitants- of he five Zones, 
have obtained divers names. Forthoſe, 
who: inhabite the Tarrid Zone, are 
called; {xphijcii, as having a thadow 
on both ſides. I fay on both fides, in 
reſpe&:of the Vertical Point. For the 
Sun with them, isſometimes on this fide, 
and fometimes on, that fide of their Ver- 
tical Point-: ſometimes the ſhadow of 
their Dials is projected from South to 
North, : and ſfomerimes from North to 
South, when. he. is in the Meridian, 
The [ohabitantsof the Temperate Zones, 
are called Heterofcii, as baving but one 
ſhadow; ' - For- at 12 a Clock in the 
Day, the ſhadow is either caſten to- 
wards the North, as with us, -or to- 
wards the South, .as with thoſe, . who 
dwell inthe Southern Temperate Zone. 
But thoſe, who live1a the Frigid Zones, 
are called Perijcii, as having a ſhadow, 
which goes round about them ; becauſe 
| they have the Sun for ſeveral Months of 
| the Year, above their Horizon, and 


the 
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the Heavens there, like a Milftone, is 
whirled about, ſo that the San and 
Stars deſcribe Parallels to the Horizon, 
and therefore in four ard twenty Hours, 
he runs about wrhout riſing and fet- 
ting, and projeQs his ſhadow into an 
Orbs or Circle, 

There are likewiſe, the Antipodes, 
Anxteci, and Perieci.  Amtipodes,ave thoſe, 
who have the fame Meridian, but dwell 
Wn points of it, diaweiraliter oppofite, 
and are under oppoſite Parallels, ( to 
wit in a8 oblique Sphere, }) which 
the-one is Southern,the other Northern. | 
Fhefe following Phetiomena, are proper | 
to them, 1. Though they havethe fame 
Rational Horizon, yer beholding the 
oppoſie Faces, all things fall out to 
theny nelobrey eg For when we have 
Day and Mid-day, our Amtipodes have 
Night and Mid-night. When we have 
Summer, they have Winter. When 
the Sun rifes to us, he ſets to them. 
We have North Latirnde, they bave 
South Latitadc. ; 

The Amtecs are thoſe, who dwell un. | 
der | 


( 
oy 
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| have the Sun in their Meridian. 
| in this they differ z while the Sun is 
| coming to the Tropick of Cancer, thoſe 
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|der oppoſite Parallels, equally diſtans 


from the Equator, towards both the 
Poles, under the ſame Meridian, but 
not in Points diametraliter oppoſed, but 
in a Semi circle of the Meridian inter- 
cepted between the Poles. They have 
theſe Fhenomena proper to them. Firſt, 
They agree in the ſ#me Longitude,and 
Latitudez for how much is the South 
Pole elevated to thoſe, fo much is the 
North Pole clevated to. theſe. 2: In 
the ſame Moment of Time,both of them 
But 


have Summer and longcr Days, but 
theſe have Winter, and ſhorter. Days, 
Aga, when the Sun 15 returning,thofe 
have Harveſi, the Days Decreafing, 
but theſe have the Spring, the Days ' 
Increaſtngs Hence it is, that the Sun _ 
doth not rife, and ſet to both, at the 
ſame time. 

The Periect are thoſe, who dwell un- - 


der the ſame Parallel and Meridian, but | 
{ in Points of the ſame Parallel _— MY 
tier _ 


toll the 4s cate,” with oe; 

3 ove the Horizon. Firſt, - ml dwell 
| -. inthe ſame Zone. Secondly, They 
* - have the fame Elevation of wo ſame 
| .Pole. They have the ſame Winter,the 
ime Summer, the fame longeſt Day, 
andthe fame incremeat, and decrement 
of the Natural Days. But here they 
- differ 3 thoſe tnvieg: the Sun rifing, 
theſe have it ſetting 3 thoſe having 
the Sun in the Meridian, theſe have it 
at our. Mid-night - and contrariwiſe, 
When” to thoſe the Sun © ſetting, to 
. theſe he is rifing, when to thoſe it is 
Mit: night, totheſeitis the Meridian. 


= 4 CHAP. XI. 


Of the Riſeng and Setting of the Stars 4c- 
cording to the Poets. 


m— 


"Ttherto we have treated of the 
JL 2 Hypotheſes, to wit, the Circles 
of the Sphere, which ſo much _— 
ws or 


— we po treat ofthe thing it 

felf}; to wit, the Phenomena mn ec 
Ang. in the entry, we onght to' have 
ſpoken of the rifing and ſetting. of 

, Stars, called O—_ ep occaſus earn 
t Aſtronomicus 3 3 but the knowledge of 
4 thoſe things,cannot be taught Wes... 
: 


pendiouſly, nor: without the Science af” 
Spherical Trigenametry 3 therefore paſ- 
fing this, we'come to explain the riſing” 

| and ſetting of the Stars, called Ortus& | 
f occaſus Poeticus, which is | the ſecond © 
; Phenomenon of the Primus Mobile. | 
This rifing/and ſetting of the Staxs 
according to the; Poets, 1s-nothing elſe, 

but the rifing: of a Star above the Ho- 
rizon, and the ſetting! of a Star-underit, 

in relation to the various Pofitibn of it, 

with the Sun. -It is called Poetical, not 
becauſe it doth not belong to Aſtrono- 

S mers; for it 1s a part of. their Science to 

- determine thoſe Riſings and. Settings, 

bur becauſe the. Ports! R nedagbing cer- 
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C Secondly, That which is aſs 
evomgee. Tvirdly, That which is called 
th6 Riſing and Setting of a btar Heolizce, 
Bach one oftheſe hath a double fignifi- 


Riſing of a Star abovethe. 


theSan <Oots Setting. 
s 4 Star Coſmice 'Y 


Kiſing co his Serting,., The Riſing 


Star 
RKifingofa Star above the Horiren, fal- 


ting oucthe hole time, the Suns un-. 
derche Horizon, The Setting of abtar, 


generally taken, is the Setting. 


. of a Star under the Horizen, falling out 


Mt the 4ime/che Gun is ander che Hori- 


"2on, The Riſing of a Star Heljace gene., 


rally 


| chereare three | Viet, That w ich 
F " ri Ot the Riſing and Setting | of a Star 


and Setting of a Star, 4- 


rar one 'general, the other ſpecs). 
g's Ne a Star: Coſmice genefally 


; wk is 

Horzon, ealing on out from the RiGog of 
. The Sertivg of 
general þ taken, is the 
'Seeting of a Ster, falling out from: mis 
ofa 


Herongoe, generally taken, is the 
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pots, and datcrmincs; - / certain 


wrong ab time, Þagrrays 


ing down under the Horizon. _ 


mament, The Seating of a Star: 


te, is whin a Stas Sees with tha fur, what - 


ſame mament. - The: Riling:\of a- Star 


Heliace, - is when: a. Star, Whioh could 


not be ſeen, Þy reaſon of its-neam 
the Sung is now ſeen in the night time, 
The Setting ofa Star Heliace, is when a 


Star, by reaſon of #he$1 asgreatdiftance 


from its wight have been fcen jn-the 
night tame, but the 5U8 coming: Beaccy. 
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un 4s/t0- them twice: Vertical every 
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nation, is equal to.the Latitude. of the 
Place 3-forhs deſcribes then, 3 Parallel 
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various Situa- 
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Iſtices; Gar 4 in aTropiceof of 

5 To; "There are five different 
Shadows, as we obſerved inthe firſt 
Poſition.” #1,” The end:' or extremity 
ofthe Gnomon,' by its. Shadow, when 
the Sun is/obt of the EquinoRtial, "de- 
ſcribes ( as in the firſt Poſition, )- the 
Figure 
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[removed from i it, 3, Once a Year on- 
Bi is the Sun Vertical; to wit, when he 

E:. in the beginning of Cancer, 4. The 
-Sunin the Meridian, never" deſcendeth 
" Frowtithe. Zenith towards the North, 
' but returning from the: Trop! th of Can 
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Here are: very” how Stars, Which 

' +. 7 0anciſc or {ct,;towit, thaſe:on- 
1y,; Whoſe ;Declination: is leſs -than the: 
liftarice. of picks 5 becauſe;;the 
; nick; land Antartick Circles; compre- 
bending within them,:the Stars: which - 
doſt,: __ do not ſet,-are greater than 
the Tropicks. - 2. They have af Equi- 
nottialsy as:;other - parts. of the Earth. 
But whenthe Sun is in that Parallel 
whoſe 
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being.in the ſame Paralle] Yiu ls 
tout Eth, the border of: the Wo 
and coming.toitz/ ſheſhines-loaly with 

an half Orb. 4- They have but only... 
ne Salſtjce, in the Tropickof Canter 5 

or the other in the Tropick of Capricorn 
annot be ſeen, But Analogically and 

n fimtligude there are fix Solſtices)” 
gh, ' 'when: the Sun is'in the'Tro 
f Carer * | for there; as -well/ £5 the' / 
outh, 25-20\ the North, "the! High of 


e ſcit-the,;Northera:be greater i tHaig he” , 
>- FJouthern.-* and; four! loweſt, Hel ( a an 
h FÞe. Sun toucheth- lightly: the Hotizon. 
n .. They: :have one: Suninen, "and Boe" 
i- Winger; but, their - Summer nay: beſo" 
1, lled-only Analogically':s :far" eſe” | 
el Naces'of the Earth, are rpm - 
ith Snow and: Yoe:” 6; They" have: 
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M0: Fither miſe or det, -bur 1-6f js 
them age whicledabour, 'equalty diftant 
from the Horizon. The A Aptick and 
M7 «bf wry are ohe arid theſame 
with thei: Horizon, \and-Equinottial, 
which ape inow united. Underſtand'this 
of Tha; fink: 5 Stars 'only 3 for the Pla- 
nets;abſplying-their courſe, riſe aid ſet, 
in. thejg appointed-times; 2. The'Ar- 
tificial;Day+is extended to half'a'Vear; 
ſo is the Artificiat Night; and therefore 
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When tie Suiris 11 the ” Equinogial | 
1e ſhines Ly with half his' Orb, .and 
pucheth lightly the Horizon, and there 
he riſeth and fetteth-only at thoſe times. 
4: No point of the Heavens, can be'cal- 

led, either Weſt, Eaſt, South or North, 
ſciog the Pole of the World doth not. 
incline to any part*of the Horizon, :by 
which Inclination the four Points of the 
Univerſe, have their diſtin&ion. 5. They 
? | have only one Solſtice, to wit, in Can- 
cer, but Analogically two other may be 
added, to wit, when the Sun: is in 7 ie 


; beginning of Aries, and Libra. 6. There. 
£ 1s one Summer and one Winter : but 
fo 
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their - Summer is rather to be called a 

ſlender ſlaking of the Cold. They 
e I have one Winter, becauſe the Sun is 
I, | under their Horizon a whole half Year 
5 f together. 7, The Gnomons of their 
- | Dials, ' deſcribe with the extremity of 
t, I the Shadowgupon an Horizontal Plain, 
'- F| perfect Circles, 
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Cauſes, why befare Fair Weather 
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The Theory of the Weather, according -* 
* tO the Perpendicular Weather Glaſs. 7 
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Horizon.. | For example, Let a mag/{o 
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yet Fhalt advencure'-to ſay-ſomething 
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«fates rationally Malebranch, and Spinoſa, 
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whether it be File. "For 1% 

There 1s a ſecond ſort. war . 1 
ag W/E; called! 'Fþe "Sealed [7 
Wentbtr-Glifs, Whoſe uſe ison)) ro ſhew 
the! Hear and" Coldnefs of thi Te 
hath a round Glaſs below about twa I 
Hey tr Diameter3* and a Stew] in 4 
froif Fe; aboul 4" oat” and # ha) 
length,” "but {eniler FORE j 


THhi-Olhftis* 
[IN Bakr three 
(." Ter T—_ rt [Gotti 
[\L» elleaſt Hed t'or Hl is NP Air 
AAR ifs © ents theTeaft Coldneſy con- th 
traeth 1 it, When the Ball is once Full, v9 p2 
ate" the Stent ety Sela, etl Otifie & PH om 


gar bs | 


I":1160 3b, od 3.4 2 
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VEather creepy ge Ae:d centre 


tear 
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Al a e pins 
ant py pol yn PE: 
with Heat and Cold, but ah 
x* and"leffer | preſſure 'of the: Air 
"It x th camnded,” how ſhall Ikn i 
etherit Sethe coldneſs ofthe Kr, orf -* 
"greater Prenure of the Air, w ch [F 
elitertr the Water'to aſcend 'and Whe- £ 
het icbe. the warmneſs of the Air;*or] © 
-theTeſler preſſure. of the Air Which cau.| -1 
th the Water to deſcend' ? -T anfiwet - 
Fe is difficult to kyov bot 
here ey of thi Ai {1 h 
Fgreater ure of the Ir, .and the 
coldhefs too. Arid ſometime the leffer| -- 
prefſure of the Air with warmneſs,make 
the Wer fall down. - vg ee a e 
th] 


ikbour any Ncctation in he Air, as to 
more 


by this Tears it be fallacious, yet many 
nafaÞble't ſenomena” do appear” froth its 
the. <o : this, and the _ 


F Mer Ub 


_ leaſt "alteration 
2as'to' Moiſh 


or: WY 
ir] particular 


a to; foregh, "th Ne , 


A Fey 
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Ted,” or up" 
ar 3} T, 

: i 
Braſs, or the Paper, is divided' iritd Se 
half Inches 3' and every half Inch into 
Five Degrees 3 - Pr whole Inch in- 
to Ten equal.pa I call.the upmoſt 


Station, how #1, the ſecond half an 
ard 


Inch .undet i the-chird, C hauge- 
able : the fourti:, Rain : the fifth, Much 


Rain : the ſixth, Stormy 3 and if you 
pleaſe to add the ſeventh, call it Tem. 
Feffs. Theſe fix or ſeven, contarn the 
SdFhole Alterations, which uſe to be: in 


Quickſitlver 


- 


4 
. {3 | 
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the Weather. When the top of the 


br 


J 
' ” 


; y - 1 , 
down, it is faid. tobe one-Degree 


fidered, andthe Climatttnder which'we 
live for 'a Glaſs appropriated to this 


Athol, or Annandale. And' if there be 
not a juſt, and exa&t hight, to a'Hairs 
breadth,of all the Stations from below, it 
cannot be un-erring, * The ſeveral Sta- 
tions are found out, not by Algebra, 
or any Mathematical Demonſtration, 
but by many years Obfervationss Who- 
ſoever' taketh upon him to mount a 
Weather-Glaſs, without the knowledge 
of theſe Precognita, he plays but the 


| Fool. 


There are many other things necefa- 


[ry to be known, which every Fallow, 


which 


Paraſle], will not ſerve in the' Braes of 


phich bath -no-more- Kd E:all, but a 
Bag-puddingiin ;fiead\of Brains, | is got 
capablgto . DAI" 20%" 152 - 4128 

1 hall, briefly» run. thorow: barbed 
Tal Stations, with fore Qbſcrves upah 
each png of them.; /lo-the firſk-and:ups 
moſt,; is:Loryg.Fajr, or. moſt -pleaſant 
Weather,.. .I;have ſeen the Q ickſilver 
ſometimes above. it, yet ſeldpm doth 
this fall put, but in extraordinary Seas 
ſons. ., .'The; Mereury' being at this hight, 
it is-next - to impoſll; ble, - either ' to be 
Wing: 9r,Rain. . Nothing for. ſeveral 
Days,bot ſettled.calm Weather, !.Some- 
time- the: Heavens/ are covered '\with 
dry and, gray Clouds, but not the leaft 
appearance of Rain. 

' The. ſecond | Station, half an Toch 
lower,” 1s Fair. The Mercury.;being 
here, I have obſerved a ſmall Showre of 
Rain to fall, from the loweſt Region of 
the Air, as a thick Dew or Miſt, but 
1ummediatly after,the Day became Clear 
and Fair. The whole year 1686 al. 


moſt, 4t w3s a rare thing to ſee the Mer- 


cury up at Hazr, but trequently below 
Rain, 


FR. ama. a. 


_— WT 
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Rain, Nay, ſometimes the whole Day 
will be Fair. . But.ſtill the Rain 1s ap» 


proving, or..hath been Rain, either 


ere, or ſome place about, 

The fifth Station is Much Rarn,the worſt 
of Weather almoſt, as in the Summer, or 
Winter Seaſon, when Rain is accompa- 
nied with ſtormy South-weſt Winds, or 
weſterly Winds.': This laſt OFober, or 


' Novemler, | have ſeen the Mercury be- 


2 low 


Say be akigh others "ke ragged Rods 
han f8 oyer cach o_ anbtt er. | 
of 4 trt$5 of 
$4 i ſixth xth'S tions \Shorm, EX tab 
Tar 

7 the* lt pa 4” have ſubjoyried 
Tempeſts, or Hirricano's, which do not 
fa Fw out in this, Countrey, If it be ak. 

Why Jouhi not* the Meftcury fall 

down to. "Hap efts 2 And why Joth | it 
not go half an Inch above Long Fair > 
I anſwer, "There are here two Tropicks, 
namely Storms,the nethexmoſt, and Long 
Fair the' upmoſt.”  Above'this, the” Air 
is not able to preſs, extepr ſome few De- 
grees. And at 'Stormithe preſſure. is 
leaſt. The length ofthe Tropicks then, 
are about three Inch. 
General Rules, | The farther the Mer- 
cury goeth up, the Weather 1nclines to 
be the Fairer, and the further it falls 
down, 


3o%.mnm0 T7 <:amo.a. 


dawg} it 1 eineo be be the Fouler., — 

dly, When, the "Dag 13: ngheſt,; 
Fair Weather. ſeems to ; be”. ;nreriah 
when it is lowelt, Fopl eathe 5 
to. be-noiyerlal., Thee ly, It 1s Tl 
much Foul, eather attually, w} hich 2Jn 
fluenceth the Mereury,. a84t 46th 


poſition and Inelinatiois; of the Weather 


to be Foul : ſo that the. Me rcury will be 
many times at Rain, when | It is nor actu- 
ally Raining, | which is wanting when 
the Quickſilver, is at Fair,or Long Fair- 


Fourthly, Not only. Foul Weather in 


this County. or Shire, maketh the Mex- 


cury fall down, but Foul Weather, in 


the next adjacent County, tho. there be 
none. here : as. the Weather-Glaſs at 
Edinburgh, will be altered, with Rain 
in Tweeddale, or in Lamenrer. moor. And 


as it. ſhews the Nature of the Weather, 


ſo. it- predicts and- foretells, lomet; mes; a 
Day, fometimes two: or three, if ſo be 


the Mercury hath-been far up... But.if 


it hath been only, at, Changeable, or be- 
low Fair, 'it predicts ſome few. Hours, 
before it be, Rain, . by falling. down, a 

K 3 _ Degree, 


Dire: two or three! ( or four, - When 
it 1s a falling down, the top of the Mer 
cury is flat od Jevel;: 'but- "when it is a 
rifing, it is fomewhat round, , 

"Tis faid, that the' Ladies, 7 Genie: 
women at Londondo Apparel themſelves 
in the Motning. by the Weather-Glafs. 
Whatever be in this, "tis certain, * that 
when a man riſeth in the Morning,” he 
may know infallibly,what ſort of Wea- 
ther will fall out ere Night. 

It is moſt uſeful for the Husband-man, 
both in Seed- :trme; and Harveſt, 'and 
for winnipg of Hay, It is uſeful for 
taking a Journey, for when I fee the 
Mercury up at' Fair, or Long Fair, 1 
may be confident, there ſhall beno Rain 

foreight or ten Days, chietly when' it's 
up at Long Fair. ; _ 

There are many other uſes, for which 
It is profitable, which are needleſs here 
eo repeat. Ic is always infallible, becauſe 
guided by God in Nature, tho to ou 
apprehenſion it ſeems to err. There arc 
** ſo many Changes, and Alterations i 


Je Fm that a particular Rule cannot 
be 


> 


PY 


4 


be.affigned for each one of them. But | 
the general Obſervations whichare afhx. 
ed” are ſure. If any man would find 
out all theſe [ntricacies, he muſt dili- 
gently obſerve, the Changes, and Quare 
ters of the Moon,and the ſeveral Aſpects 


of the Planets, and the Winds how they 
blow,comparing them with the Changes 


and Alterations of the Weather-Glaſs. 
Neither can it be ſubje& to Corruption, 
tho it ſtand an hundred year, The 
Glaſs cannot fail, neither the Quick- 
filver, which are incorruptible by Nas» 
ture. Neither can the Frame decay, 
for many years, being made of Oak. 
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Poſtſeript. - 


To Buoy up «Ship, of any: 
- Burden, from: "hel 
© of the Sea, © 


8 HE Art of Diving hath 
IC notbeen much knowl, 
"but wed for it de- 

—_$ pends eſſentially uport 
s the knowledge of the 
Dh Ps Kg preſſure of Flutd Bos 
dies, ' which knowledge hath not been 
bikes known to the generality of 
Learned can than by _ | the 
loan? 1 orant y have averr that the 
of | Hydroflaticks, 


2 IT 


mere is: a Scum $ long ago 


Marg fd MIS 


ade Patent from m_ King, of. one of the 


Spaniſh Armado, E fas (ung 
Ile of MyÞ/anpo 1 88, employed Fa 
| ColquBoihn of Glai pow, "a m: 


knowledg e, and skill, n all Mechanical 


Artes Xcien 5 This mangnofgngwe 

> th Biving:B9 cl,” went down evra 
| aha 
mitnicated to his: Lunpgs,”by along Pipe 
of Leather. *He only Viewed, and -ſur- 
veyed the-Ship, but I ſuppole buoy'd 
nothing ups. |: About: the” year” 2664, 
when this Art became more#P rfeQed, 
and was advanced, bythe Price; and. 
lavention, of Learned Men, :./T! he hte 
Lord Argile did employ a mofl ingeni- 
ous Gentleman, the -Laird-of 'Melgim, 
who went down-with a.Diving'Bell,and 


made. a further inquiry, --After- ſome | 


pains,. and labour, he buoy'd up:thres 


Gyn, / one of Iron, ;judging:tbte: be:of | 


ſome other Mettal, one of Copper, and 
one 


"we S_g ap ws 


+ dd my" won eg Oh. ads had ba. 


efamubove,: aint; come. 
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6ne of 'Brafs, abour © cha Foot longias © 
peice,” and'eight Inches” of Diameter; * 


| that, yetmore, who thought himſelf {6 
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wa Ky we was OW 


The third Effay wis'made by the late 
| Earl 'of Argie* himſelf,” ſeveral years'afs 


ter, - who'did”more,:- '-Fhere 'was 'one 
Captain Smith,” who undertook -afid 


fure of the Spaniſh: Gold, that he wouk 
not ſuffer a Gerpenter. with bimſelf: (@- 
but this Interprize "turned to CY | 
To cffeQuate the Propoſal, I (halt offer”** 
theſe fix*Propoſitions, which with ſmall 
pains -may be made evident, from Hy- 
droſtatical ' Principles 3 and next infer 
ſome Conclufions, needful for the de- 
fign i in hand. 
Firſt, The whole. Ship, wich all i its 
\: Loadning, 1 the juſt and preciſe weight, 


'of aggmughaWater, as the lower part of 
tha} expells, or is expelled by the 
Ships Water-draught. 


Secondly, When the Ship. | becrkijes 
heavier than the ſaid _—_ of Water, 
It ſinks. 

Thirdly, Water doth not weigh in 
Water. - I his is evident, for when a 

| man 


man-puills -Duckes falls of Water" from. 


the bottoin of a Well;he finds;no weight | 


thereof, till it:come to the Surface... 
Fourchly, Nothing lighter: in ſpeci 
than Water, or oftheſame' weight with 
| Water, can fink; Hence,; neither Tims 
bes, Wine, - Bear,/ nor Oil,/-ean tarry 
atthe Sea Ground, ' but mult be buoyed 
230 of neceſlity > S090. 16 Smooms | 
Fifthly, By how much, the whole 
-»-Timber of the Ship, is lighter i in ſpecie, 
thatt as much Water equal to jtin bulk, 
by ſomuch is it the more able to buoy 
up. | Imaginez. the whole Timber of the 
Ship, reduced to a Cube of ſo many 


Foot, and a Cube of Water given of 


the fame quantity. ' Now I ſay, as ma- 
ny Pounds, as this Cube of Water, is 
heavier, than that of-Timber, ſo many 
Pounds of Iron, Lead. or. Stone, will 
the Ship buoy up, or ſupport, even tho 
full of Water. - 

Sixthly, Aheavy Body,as Iron, Lead 
or Stone, weighs as much leſs in Water, 
thanin Air, as the quantity of Water it 
<opts:- A _— Foot of Lead Thop- 
I ſup- 


a ce iAaAnwwiwWpiog of ISS. 
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| »X72 its 
Water. 


Hom Hy Progetiting”t rinks” og 
wht a'Ship is'to be' boyd Jon 
the Ground of the Sea,” pt 'of he; 
weighs, fave her Ballaſt! "By B 
F underſtand, taking the' 'wotd lrg cly 
eyery thingin the Ship, heavier in 
ce, than Water, as Guns; Aokers, | 1 
lets' of Tron,” and Lead ; Trbn+bo bolts 
| Nails, and*all manner of tron-wa, h 
Next, That the whole weight of it 
| Ballaſt, doth notpreponderate of weigh 
down, ' Laftly, That the Timber of the 
Ship, apd all chings init, hgirex ir, ſþe- 
cie, than Water, concur for uoying.u 
the Ballaſt, " 
The beſt expedient for railing,” '&f 
Sþips entirely, are Arks of Wood, ap- 
plyed either to the fides of the Shi 
without,or juſt above the Orlop.. Theſs 
Arks muſt be ſo cloſe, on all fides,. that 
neither Air, nor Water, can paſs, The 
Ark, to deſcribe it more ——_ | 
mu 


 man-piills a Bucket Fall of Water" from. 
the bottoin of a Well;be finds/no wet 


thereof, till it:come to the Surface... 
Fourthly, Nothiog lighter" in ſpeciq 
than Water, -or of the ſame' weight with 
Water, can fink; (Hence, neither,/Tims 
| bes, Wine, - Bear, rior Oil, -can tarry 
at the Sea Ground, but muſt be buoyed 
,, UP of neceſſityo—-o. =. , 
Fifthly, By how much, the whole 
'*"Timber bf the Ship, is lighter in ſpecie, 
thatt as much Water equal to itn bulk; 
by by ſo much is it the more able to buoy 
| Imaginez. the whole Timber ofthe 
Ship p, reduced to a Cube of ſo many 


Foot, and a Cube of Water given of 


the fame quantity. ' Now I ſay, - as ma- 
ny Pounds, as this Cube of Water, is 
heavier, than that of Timber, ſo many 
Pounds of Iron, Lead. or. Stone, will 
the Ship buoy up, orſupport, even tho 
full of Water. - 

Sixthly, Aheavy Body,as Iron, Lead 
or Stone, weighs as much leſs in Water, 
thanin Air; as the quantity-of Water it 
<opas:- A Square Foot of Lead Tlep! 
I ſup- 
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I ſippoſt welths jrrthi My 32 Bok 
6 - A aght of wh he Wate 
E 6.the weight | 5 'O 
es; Zn | F*: oh 4 TOY yi 
How theſe Propotiticns, Tinfer! 'th at 
hed a'Ship is to be. buoy d up fro, 
the Ground of the Sea,” pork 
weighs, fave her Balla a 'By B 
I underſtand, takih the” 'wotd tar rgel 
every thingin 'the Ship, Raid) 
cie, than Water, as Guns, Ankers, ' 
lets' of Iron,” and Lead ; "Irbnsbol 
Nails, and” all manner of tron-wg 
Next, That the whole weight” of M1 
* Ballaſt, doth notpreporjderate or weig 
down, Laftly, That the Timber of th 
Ship, and all things 1 in'it, EA ir, /þe- 
cie, than Water, concur for uoyingup 
the Ballaſt. 
' The beſt expedient for raiſing | of 
Sþips entirely, are Arks of Wood, ap- 
plyed either'to the fides of the 'Shi 
without,or juſt above the Orlop. Theſe 
Arks muſt be fo cloſe, on all fides,. that 
neither Air, nor Water, can paſs, The 
Ark, to deſcribe it more —_— | 
mu 


wuſt. have Four Sides, and a o—_ an 
boye, but open-.compleatly below. At 
ron Corner, next tothe Mouth, .muſt 
xed, -a ſtrong lron-Ring..,,.. Four 
= above, that is, one in each Cor- 


14.5 


nfo your oY K pacy Foot ___ and 
s:'much in hight. Bring it juſt. over the 
Place, where the Ship lyeth, and filling 
it with Water, thatit may fink without 
dil culty, thruſt-it down, 'till-it come 


£4 


Juſt above the Orlop, and faſten it with- 


© > 
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1n,Gve or fix Foot of the ſame, with 
R pes paſſing thorow the four Rings, 
and the Beams or Balks of the Ship. 
The Arks being thns faſtned to the Ship, 
by a Diver, the next work is to beget 
a power, or force within it, which ſhall 
be able to buoy up the Ship from the 
Ground of the Sea. This may be done, 
either by ſending down Buckets full of 
Air, with their Mouth foremoſt, one 
after another, trom the Surface of the 
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ie a ve 
Saad reed eden, th- 
m:the Mouth'of the-/Ark, with up'the 
Quifice,; by which means; the wholeAir 
di it; ſhall. aſcend up'thorow the” Water 


obthe:Ark, and:reft-above,.-next to the ' £ 


tops» PT bis Device" being oftery repeat- 


<&'will:at/laſt-expell, the whole"VVa- 


eer-of the Ark, and'fill it compleatly 


with Air. Thisis ſo-ſur&an Experiment, - 


thatnone'needs to call it'in queſtion,” Or 
by communicating Air to the: Ark/from 


abdve,by.the- help ofapair.of wn ;Bel- 


lews, . and long Pipes.of Leathers *go 


down within the Mouth of the Ae. wy 


thirdly,-By the multiplicationof Blade 
ders full of  VVind, - filling | the'"Ark 
within, which may be done more ea] ly. 

The Ark being oncefull of Air, will have. 
a confiderable pull with -it,- which is 
more, and leis, according to the dimen» 
fions thereof. For knowing this, -you 


mult confider, that whatever t: e'dimen. 


fions- of the ark are, it will buoy+up, 
as much weight as. the V Vater weighs, 
which fills it, It then,the Ark be 'twen- 


'"F 


S” A 


ts) i: * 14 #7 "$12 
ric Tn = 
vo, __ _ _— in bighty 
i. oamtain' ; eight: thouſand Square 
| oot oat of Water z- and flnee evety.: 
00x; of | Water thereof wei fifty: fx 
und:Tros,the whole-muſt b 


Ark then of. ewenty Facts 


agro, 

will buoy up, four hundred-and bo. urty 
| ſand paund weight, theweight 

of 584 nsRoyal;each one whereof, 


{ ſuppoſe weighs 8000 pound... Orthe 
weight -of ; 74 Demi-cannons, :or- the 
weight of 97 Culverings: or of 149 De- 
mhculyerings : or of 298 Sakers, each 
ane of this. fort weighing 1500-pound, 


Or laſtly, the weight of 250.Tun of 


Wane, 'reckoning four Hogſheads to a 
bo: ny and each one of theſe - weighing 
4 

-. If you VB a ſecond Ark above the 
firſt, by the help of the Rings upon the 
top, Which I mentioned, both will 
buoy up together 896000 pound, the 
weight of 112 Cannons Royal, But if 
your Ark be 3o Foot io all its dimenfi- 
ons, it muſt contain. twenty and feven 
$houſand Square Foot of Water, which 
will 


—— 
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6, 2% 
Polileriph b 
will weigh ,0Ne million,tive hundred and 
_twelye/thouſand pound weight of: the 
weight, of x89 Cannons Royal, or the 
burden of 252-Demi-cannons,' . which + 1 
1s the weight of 844 Tun of Wine. -- Bue * 4 

ſuppoſing the Ark-to be more in quan; 
tity,. the one way ,than the- other, that 
1.40 Footlong, it ſhall be able toþuoy 
up, two.million and fixteen thouſand | 
pound, the,: weight of 252 Cannons 4 4 
Royal, or the weight of 1125 Tun of 3 
Wine an Ware. 55. 
If the Arks-be applyed to the fides of 
the Ship, you muſt fix, as many.upon 
the one fide, as upon the other, which 
need not be ſo large, as thoſe which 
are faſtned upon the Orlop.,,, I ſhall ſup- 
pole, that upon each (id@ there are 
four : Arks, each one 10 Foot. Square. . 
If this be, every ſingle Ark, muſt con- 
tain 1000 Square Foot of Water, which 
will weigh fifty ſix thouſand pound, 
All of them together, therefore muſt 
buoy up 4480007 pound weight,the bur- 
den of 56 Cannons Royal. = 

To know, how. to proportion. the 

'_ quan- 
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quantity of your Ark; *to the barden 
of the Ship, which is the great fecrer, 
follow this Method. 'Confider firſt, 


___ that neither the Tiniber of the Ship,nor | 
+ the Warer which 1s1n her, nor any other 


thing, which is lighter in ſpecie than Wa- 
ters ( that is, any thing which floats 
gpoa the Surface )or ofthe ſame weight, 
m1th it, preponderats, or wr down, 
but only what is heavier in ſpecze, than 
Water, as Guns, Ankers, Iron-bolts, 
Iron-nails, and ſuch like, the juſt quan- 
tity, or very near, may be found. Cal- 


- culate then, as' near as you can, ' and 


be, which isable to buoy 


- ap fo much weight, which may be found 


out thus. Divide the juſt account of 
your Ballaſt by 56, and the Cubique 
Root of the Produd, gives you the juſt 
dimenſions of the Ark. For example, 
Divide 448cco by 56, and you will 


_ find 8000, the Cubique Root whereof 


1s 20, the quantity-of your Ark —_ 
| 1 


is a A 


ied ihe cathy, ; 
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Ing this into ſo many parts, four for each 


15 not to be buoy'd up oy the Ark,ſeing 


_ upon, which TI leave to the Invention 


Ships. Let it ſuffice, +that 1 have made 


entirely up from the ground ofthe Seca, 


in bazard of burſting, when its full of 


If you judge. it more convenient to 
apply.leſſer Arks, namely to the ſides of 
the-Ship, ye, may have eight, by divid- 
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ſide, and every fingle Ark 10 Foot i 
Square, which are equivalent, Remem- 
ber, that tho the whole Ballaſt, weigh 
448000 pound, yet this whole weight 


heavy Bodies weigh leſs in Water, than 
in Air, according to ihe fixth Propoſi- 
tion. Rab 

As for faſtening the Arks; either to 
the fides of the Ship, or juſt above the 
Orlop, ſeveral ways may be thought * 


of others, who are «kilful in building of 


it probable, if not evident with Rea- 
ſongthat the greate!t Ship may be buoy 'd 


which was the thing to be demonlſtrat- 


cd. | 
Ifit be Objeted, That the ftrong 
preſſure of the Water, will put the Ark 


K-43 Air. 


% © 


E A F *1 Ro Re. is here not i 
WG... hazard, as every one may believe, 
The Reaſon is, becauſe the preſſure 
within the Ark, is very near equal, to 
"the preſſure from without. This I add, | 1 
becauſe the top of the Ark within, "is Þ 1 

k 

N 


--- more preſt up by the Air within, than 
©. itis preſt' down with the Water with- 
{puts The preſſure upon the fides, is 
-- - more uniformand ſo there is the leſs ha- 
zard there: In a word, if the Ark be 
able'to ſupport, as much VVater, as Ly: 
1t, without burſting, it ſhall go down 
h: thorow the deepeſt VVater imaginable 
without trouble. That 1s, hang it by 
E. Ropes in the, Air, full of VVarer. If | - 
F the $6961; be able to ſupport this | - 
1 weight, there ſhall be no hazard of | + 
Þ - burſting, when it's full of Air within | 
b- 'the deepeſt V Vater. 
' From this unequal preſſure,which the 
q top of the Ark ſuffers, it follows of ne- 
E- ceſfity, that if there be any Rift, or 
I Leck in it, the whole Air will go out 
by degrees and ſo render the Ark ufe- 
leſs. ' I anſwer, this endeayour, cſs b- 
t ef 
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the Air within, hathto beou uſb 7 
- the ſame, with that, ' which the VVates® 7 
| FAR.» 0A 


by 


-e | within, hath to be out, when'the Ark* :«: 
© | is full, and hung in the'Air with Ropes. 7 
J; | If Art can cure the one, it may -findia®.; 
is | remedy for-the other alſo. But Feave 
n | this touch as are skilful in Calking'of . 5 
s ans.” 1350 
is | Tho Iſeem toinfinuate, that the Arks .# 
1- | muſt be Cubical or Fourſquare'in'theiy  - 7 
'e | form, yet there 1s no neceſſity for thats 
1s-J:- for they may be made under what faſhion | 
n | or form you pleaſe, provided they con» 7 
le j tain, asmuch Air as will be ſufficient to - -. * 
y | raiſe the Veſſel. Andthough I mention - 
If} Arks of 20 or 3o Foot Square, which **® 
is | - will go near to buoy up the greateſt. 
f | Ships, as Men of VVar ; yet for ordina- © 
n| ry Veſlels, Arks of far leſs ſize will ſfufs 
fice. A 
e Some may imagine, that a Ship'ſank 
- þ (for example ) with Coal, is as difficult 
r| tobuoy up, as toraiſe her out of adry 
t Harbor. But this cannot be, ſince a 
pound of Coal, will not weigh three or * 7 
four Ounce in the VVater. A Ship. 
| loadned | = : 
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ed” with - \ Vine Or - Oy, weighs 
ok hot jn'the VVater, but may | 
yvery eaſily -buoy*d up, if the Ballaſt 
> as I ſaid, Many Shipg 
E been buoy'd up entirely,by Sing | 
Fe dorm ep Hoglheads,and putting 
: + below the Deck. But here oc- 
£ -c urs a difficulty, if the Water exceed 
. 3 eight or nine Fathom, the ſtrong preffure 
of ic cruſheth the fides of the Hogſhead | 
gether, But here is a ſoveraign cure | 
Þ# gainſt that trouble, Bore a ſmall Hole 
5 "W 20y part of; the Veſſel, where you 
pleaſe * for the Water entering, brings 
| the Air within, to preſs equally with 
| the Water without. 
>. Tho this: Inveation, may ſeem difh-. 
Ee to ſome, to be made practicable, 
= et 'to ſuch who are intelligent, | and 
know well the Principles of the Hydro- 
ticks; 'itappears plain and eafie,.; But 
Fthe'very Speculation of it warts. not 
. CE oa pleaſure, being, founded upon 
inf allible and ſure Conclufions, drawn 
from in the = rw in Nets, 
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